The success as well as the problems of the minimal Standard Model are recalled. We survey essentially this Model and the theory of the standard axion (Nambu-Goldstone boson). Possible invisible and visualized (theoretical) axions are discussed as are certain astrophysical aspects of the existence of an axion. We survey also axion cosmology in superstring models and its consequencejin the new anomaly cancellation mechanism to the sense of Green and Schwarz. Recent results for the search of the Higgs boson, and the axion are resumed.
INTRODUCTION
The Standard Model [Glashow (196i) , Weinberg (1967) , Salam (1968) l representsthe most successful description developed to date of the physical world.
None is so direct as the discovery of thdW and then of the 2 (1983) particles. The evolution has been so decisive that at this time one could expect to perform a precision test of the Standard Model. New particles could be discovered, entirely new ideas related to new gauge theories, symmetry breaking, and supersymmetry might become relevant to the physics. It has pointed up [Jilles (1984) , Haber and Kane (1985) ] that in all supersymmetric models, physical charged bosons are essentially predicted.
We will be unable to cover such a vast subject. Instead of reviewing these successes, we will concentrate on a few possible problem areas: 1) The Higgs boson from a search for hypothetical particles in data from PEP [Feldman (1985) ], TASSO IKomamiya (1986) ] and CRYSTAL BALL [Lowe (1986) l. The CPviolation from possible astrophysical bounds on the axion mass in data from
Cowan et al. (1986) and Tsai (1986) (laboratory experiments). The axionic anomaly (a new anomaly cancellation mechanism to the sense of Green and Schwarz (1984) l for axion cosmology in superstring models.
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We will be unable to cover such a vast subject. We will survey essentially things that either were not covered in previous reviews or for which something new can be added.
The Minimal Standard Model
Apart from gravity, the minimal Standard Model successfully accounts for all known physics. Nevertheless, it cannot be regarded as the ultimate theory.
However, some problems and shortcomings are present. We shall describe two of these problems only; that is: problems with the Higgs boson, and the strong CP-violation problem [Herczeg, Hoffman (1986) ], together with some of the proposed theoretical schemes they motivate.
PROBLEMS WITH THE HIGGS BOSON
The spontaneous breakdown of the electroweak gauge symmetry, necessary to generate the masses of the W , 2, and of the charged fermions, is implemented in the minimal Standard Model through the inclusion of elementary scaler fields.
One objection to this approach is that it introduces a large number of parameters into the model. Another is a problem associated with the mass of the Higgs boson. .
There are several proposed solutions to this problem [Langacker (1981 )' Peskin (1985 l. [Ansel'm, Ural'tsev and Khoze (1985) ]:
In the case of a spontaneous development of a nonvanishing vacuum expecta-
gauge group is broken down to the U(l)em group. 
The minimal neutral Higgs bosons can be mainly produced in the decay of heavy quarkonium [Wilckek (1978) j accompanied by a monochromatic photon.
The branching ratio of the upsilon decaying into a minimal Higgs plus a photon is given by [Komamiya(l985) The structure of interactions (8) and (9) .
The simplest axion model (with two Higgs doublets and the U(l) symmetry
broken at the weak scale) now appears to be ruled out experimentally, but more complicated axion models are possible.
We review here the standard axion and the visible and invisible axion, the basic implications between them, and their constraints from astrophysics and cosmology.
The Standard Axion. In general, a useful tool for distinguishing the axion visibility consists in using the following formula [Kim (1982) l of the axion coupling to matter fields where, m; = f;, V; G($J;), f;j is the Yukawa coupling matrix of the fermion f;
and the scalar 4; .
The Visible Axion
The visible axion is based on the standard axion from the Peccei-Quinn, Weinberg and Wilczek symmetry mechanism, and on the formula for distinguishing the axion visibility, Eq. (17). The visible axion occurs when (light quark mass)/N1/2 is a Yukawa coupling strength. Thus the axion mass to the Bardeen-Tye (1978) is N , is the generation number of fermions,
In fact, z is given by tree level current algebra to be z N 0.56 (Weinberg (1977) , Kaplan (1985) ]. V = fO/a [Sikivie (1982) ], frr/fu << 1 for Fr = 93 MeV of QCD.
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The Invisible Axion
The standard axion does not exist. But we can obtain the invisible axion when the Peccei-Quinn symmetry is broken at grand unification scales.
The invisible axion become visible 'axion by different mechanism of symmetry [Kim (1979) This follows from the definitions of the vertex operator [Lepowsky, Frenkel and Merviman (1984) ]. In the sense of Witten, this operator may be written as This shows that the superstring is an axion string and the boundary of an axion domain wall.
From this discussion, the author concludes that q5 is an invisible axion, because 4 has the standard coupling of an axion. Theories with axions usually have axion domain walls [Stecker and Shafi (1985) , Vilenkin (1985) ].
In resume, axions, whose role in phenomenology is well known [Peccei and Quinn (1977) , Weinberg (1978) , Wilczek (1978) , Bardeen and Type (1978) , Donnelly e t d., (1978) , Georgi (1978) , Dimopoulos and Susskind (1979) , Kim (1979) , We now discuss this new anomaly cancellation mechanism.
POSITION OF THE PROBLEM:
AXIONIC ANOMALY
In general, by an anomaly we mean that some symmetry present in the classical action of a theory is not preserved by the full quantum theory. We will discuss some properties of the anomaly-free O(32) superstring theory recently discovered by Green and Schwarz (1984) . It predicts, for example, axions in the I model which are independent axions, in addition to the model dependent PecceiQuinn symmetry. Axions appear through the zero modes of the antisymmetric tensor field BMN (which is crucial in the anomaly cancellation mechanism), and their existence and properties are very much model independent.
We will discuss only the terms added to cancel the anomalies in the tendimensional theory, that is, to consider compactification from ten dimensions to M4 x K, M4 being four-dimensional Minkowski space and K being a sixdimensional Calabi-Yan manifold, ;.e., a manifold of SU(3) holonomy. These terms to cancel the anomalies are important for the coupling of axions.
We consider the interaction of gravitation with the field of an antisymmetric tensor of rank (p -1) and with a Yang-Mills vector field (such an interaction occurs in the boson part of supergravity and the effective superstring field theory)
in the space M d [Chapline and Mantou (1983) 
where a massive B pole diagram leads to an effective T r ( F 2 ) T R ( F 4 ) interaction which cancels the anomaly [Green and Schwarz (1984) ) in ten dimensions.
CONCLUSION AND DISCUSSION
In It is suggested by Wilczek (1978) and more recently by Eichten (1984) that the search for the Higgs boson in the decays of heavy quarkonium is a perfectly -realistic experimental task.
I would like to stress that the low-energy theorems demonstrate a unique property of the Higgs bosons: if they can be observed experimentally, they make it possible to examine even smaller distances and to count the number of states with mass exceeding the mass of the scalar boson.
The situation might change if toponium [Franzini (1986) , Gilman (1986)] with a mass MT < Mz were to be discovered in the near future, or a search for radiative decays T --+ H o + 7 were to be undertaken.
The axion has been intensively discussed. To all appearances, there are no particles with the properties predicted in the original papers.
Theories with axions usually have axion domain walls [Stecker and Shafi (1983) ].
. The invisible axion is an expected one in grand unified theories which have symmetry breaking scales of order -lOI5 GeV [Kim(1982) ].
Axions are a general consequence (Witten (1984) ] of the new anomaly cancellation mechanism [ Green and Schwarz (1984) l.
Axion strings are invariable superconducting (Callen and Harvey (1984) , Lazarides and Shafi (1984) , Rohm (1984) ] with an asymmetry between the number of left-moving and right-moving charge carriers.
The superstring is an axion string, the boundary of an axion domain wall.
Besides solving the strong CP-problem, axions have been proposed as the missing mass of the universe'.
It is suggested by Sikivie (1983) that the invisible axion might be observable experimentally from their conversion into -prays in a strong nonuniform magnetic field.
Efforts have been undertaken to detect these axions [Cowan et al. (1986) , ( ), Tsai (1986 , Pantziris and Kang (1986) , Dearborn, Steigman and Schramm (1986) ) using different methods.
Although the invisible axion was proposed to be a natural solution to the strong CP problem, its mass in the Dine, Fischler and Srednicki model is left undetermined. Since the coupling of this axion t o matter is presumably very weak, laboratory experiments are unable to detect it and one can derive only bounds on its mass from astrophysical considerations (Table I1 resumes .
is probably a pseudoscalar boson of mass about 1.8 MeV. Theoretically, three new models [Peccei, Wu and Yanagida (1986) , Krauss and Wilczek (1986) group which is a product of identical simple groups related by a discrete symmetry), in which the strong, electroweak and gravitational gauge groups are embedded. This reduces the number of independent gauge coupling constants to one.
One such super (large) simple group [Ne'eman (1979 [Ne'eman ( , 1986 ] could be F1, the Monster group [Griess (1982) l which has been recently introduced in string theory [Chapline (1986) Witten, E., Princeton preprint (1984) . Thus T + 7 + X is more sensitive to Higgs production. 0 In some nonminimal models H + CE suppressed and H --+ 7 7 1 decay dominant. 
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